Abstract
We report a case of a 59-year-old woman who was diagnosed with gastric and small intestinal anisakiasis, which was successfully treated with endoscopic extraction and Gastrografin therapy. She was admitted to our hospital with epigastric pain and vomiting one day after eating raw fish. She exhibited tenderness in the epigastrium without obvious rebound tenderness or guarding. Computed tomography (CT) demonstrated segmental edema of the intestinal wall with proximal dilatation and a small number of ascites. Because enteric anisakiasis was suspected based on the patient's history of recent raw fish consumption and abdominal CT, we performed gastroscopy and confirmed that nine Anisakis larvae were attached to the gastric mucosa. All of the Anisakis larvae were extracted via endoscopy, and the patient was diagnosed with gastric and enteric anisakiasis. Additionally, in the hospital, we performed ileography twice using Gastrografin, which led to shortened hospital stay. Based on the clinical results of this case, we suggest that Gastrografin therapy is a
INTRODUCTION
Anisakiasis is a human disease caused by the accidental ingestion of larval nematodes belonging to the Anisakidae family [1] . Anisakiasis usually occurs in the stomach, and can easily be diagnosed via gastroscopy and treated with endoscopic extraction. On the other hand, enteric anisakiasis is relatively rare. The clinical characteristics of enteric anisakiasis mainly consist of colicky or diffuse abdominal pain, nausea, vomiting, ascites, and peritonitis. In addition, because intestinal obstruction and ileus have been observed [2] , patients are often misdiagnosed as having acute appendicitis or terminal ileitis [1] . However, enteric anisakiasis can generally be treated with conservative therapy such as analgesic drugs, because the larvae die within approximately one week in the human body. Thus, there is currently no curative treatment for enteric anisakiasis. This case report describes a patient with gastric and enteric anisakiasis who was successfully treated with endoscopic extraction and Gastrografin therapy.
CASE REPORT
A 59-year-old Japanese woman was suffering from epigastric pain and vomiting since the evening and was brought to our hospital. She had eaten sliced raw horse mackerel and salmon at lunch. She was conscious, her Fujikawa H et al . Anisakiasis treated with Gastrografin therapy blood pressure was 120/70 mmHg, her pulse was 75 beats/min, and her body temperature was 37.3 ℃. Her medical history was significant for appendectomy. On physical examination, she exhibited tenderness in the epigastrium without obvious rebound tenderness or guarding. Her bowel sounds were slightly decreased. Laboratory examinations showed only increased C-reactive protein (19.7 mg/dL) and were otherwise unremarkable. Abdominal x-ray revealed a nonspecific gas pattern. Abdominal computed tomography (CT) demonstrated segmental edema of the intestinal wall with dilated bowel and a small number of ascites ( Figure 1 ). Small intestinal anisakiasis was suspected based on the patient's recent raw fish consumption and abdominal CT images; therefore, we performed gastroscopy to place an ileus tube. We confirmed that nine Anisakis larvae were attached to the gastric mucosa and performed direct endoscopic removal of all of the Anisakis larvae with a biopsy forceps (Figure 2 ). Therefore, she was diagnosed with gastric and enteric anisakiasis and we administered Gastrografin after placing an ileus tube. Ileography, using Gastrografin, on postoperative day 4 revealed that there was no small intestinal obstruction (Figure 3 ), and this was followed by clinical improvement. The patient was discharged 11 d after the procedure.
DISCUSSION
The course of this patient provides two important clinical suggestions: (1) Abdominal CT is useful for the diagnosis of enteric anisakiasis; and (2) Gastrografin administration therapy is a safe, convenient, and useful method to extract enteric Anisakis larvae.
First, abdominal CT is useful for the diagnosis of enteric anisakiasis. Anisakiasis commonly involves the stomach and rarely involves the intestine. According to Ishikura et al [3] , gastric anisakiasis accounted for 95.6% of cases, enteric anisakiasis for 4.1% of cases, and other sites for 0.3% of cases However, as diagnosis via gastroscopy is relatively easy, the incidence of enteric anisakiasis is much lower due to a lack of definitive diagnosis criteria [4] . Consequently, it is considered that the true number of enteric anisakiasis cases is probably greater than has been reported [5] . For this type of infection, ultrasonography [5, 6] and CT [7] have been useful for establishing a diagnosis. Intestinal anisakiasis shows marked submucosal edema of the intestine without showing complete intraluminal occlusion, ascites, or fluid collection in the distal segment of the constricted small intestine on CT [7] ; these points were confirmed for this case.
Second, Gastrografin administration therapy is a safe, convenient, and useful method to extract enteric Anisakis larvae. In several reported cases, scattering Gastrografin over the lesion was useful for patients with gastric anisakiasis [8] ; however, the effect on enteric anisakiasis is unclear. Regardless, it is known that Gastrografin therapy is effective for tapeworm infections such as Taenia saginata in the intestinal tract [9] . Gastrografin is a 76% solution of diatrizoate, a water-soluble contrast medium, and a three-iodine compound. It contains 66% meglumine salt solution and 10% sodium salt solution. It is a hypertonic solution with a specific gravity of 1.416-1.420, pH 6.0-7.7, iodine content of 370 mg/mL, and osmotic pressure of 1900 mOsmol/L [10] . Because of its high osmotic pressure, when Gastrografin is used for patients with upper gastrointestinal symptoms, diarrhea is often a result, and it seems that extraction of Anisakis larvae is the result of this purgative effect.
Since Anisakis larvae die over time, enteric anisakiasis is generally alleviated through conservative therapy. For example, Amano et al [11] suggested that retrieving Anisakis larvae through endoscopic extraction using double-balloon enteroscopy via the anal approach is useful for treating enteric anisakiasis. However, doubleballoon enteroscopy still requires a high-level of expertise and is not routinely performed. Using an antiallergic drug such as Stronger Neo-Minophagen C and steroids is useful; however, it is just one of many conservative therapies and is not a radical treatment [12, 13] . Kasuya et al [14] examined the killing effect of foods such as Perilla frutescens viridis Makino, Zingiber officinale, Wasabia japonica, Allium sativum, and ethanol to find the most effective form of prophylaxis, and confirmed that these foods were effective in stopping the motion of worms in vitro. However, these foods would need to be consumed in too high of a volume to be practical as an effective prophylaxis. Thus, of the available known treatment options, Gastrografin administration is the most convenient and useful therapy.
In conclusion, based on this case, abdominal CT is useful for the diagnosis of enteric anisakiasis, and Gastrografin administration therapy is useful for the extraction of enteric Anisakis larvae. Because most patients with intestinal anisakiasis cause intestinal obstruction and ileus, an ileus tube is indwelled. Our Gastrografin administration therapy is only two times of ileography using Gastrografin after placing an ileus tube, which is less in burdens on a patient. However more studies are necessary to confirm our results.
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Case characteristics
A 59-year-old Japanese woman who had eaten sliced raw horse mackerel and salmon at lunch presented with epigastric pain and vomiting since the evening.
Clinical diagnosis
Tenderness in the epigastrium without obvious rebound tenderness or guarding.
Differential diagnosis
Acute abdomen including digestive disorders and gynecological disorders, acute coronary syndromes, urinary system diseases.
Laboratory diagnosis
All labs were within normal limits, except for increased C-reactive protein (19.7 mg/dL).
Imaging diagnosis
Computed tomography (CT) scan demonstrated segmental edema of the intestinal wall with dilated bowel and a small number of ascites, and endoscopy revealed that nine Anisakis larvae were attached to the gastric mucosa.
Treatment
Direct endoscopic removal of all of the Anisakis larvae in the stomach with a biopsy forceps and Gastrografin administration for enteric anisakiasis.
Experiences and lessons
Abdominal CT is useful for the diagnosis of enteric anisakiasis and Gastrografin administration therapy is useful for the extraction of enteric Anisakis larvae. 
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